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chemical energy conversion [1,2]. It includes the solid state chemistry, 
electrochemistry, surface and analytical chemistry. Several attempts have been made 
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to achieve solar energy conversion into hydrogen via photoelectrochemical water, on  
powder catalysts because of the simplicity of photoelectrochemical (PEC) systems 
[3]. An ideal semiconductor ( SC) material must have a band gap (Eg) that electrons 
localize to the conduction band (CB) by illumination and creating holes in the valence 
band (VB). The oxides of general formula Cu+M3+O2 crystallizing in the delafossite 
structure have both VB and CB bands of Cu-3d and Cu-4s orbitals respectively. 
Delafossites rich oxides CuMO2+x are promising materials for bias free photocathodes, 
they satisfy following criteria i) a good chemical stability in basic media ii) a 
photosensibility over the whole sun spectrum iii) an appreciate electrical conductivity 
combined with a positive flat band potential (Vfb). The later point is desirable for p-
type speciumen. The selected CuYO2 is a low mobility, hopping polarons SC which 
can be made conducting by oxidation under oxygen flow at mild temperature [4] or by 
immersion in alkali typo-halides solutions [5]. Indeed, by heating of CuYO2 under 
oxygen flow, an increase of weight due to uptake of oxygen occurs, the solid turns 
black and becomes a moderately good electrical conductor. The resulting materials 
are black and consequently have a Eg value smaller than the threshold value (1.65 eV) 
of visible region and cannot be used for water photosplitting for the reasons given 
above. It was then desirable that H2-evolution will be combined with the degradation 
of inorganic products; this is of practical significance of the removal of pollutants 
from industrial wastes and effluents and recovery of heavy metals [6]. The reduction 
and oxidation occur simultaneously on opposite poles of crystallite that behaves like a 
photochemical diode avoiding the necessity of sophisticated and high priced 
electrochemical setup. The circuit is closed by the electrolytic solution with a 
negligible electrical resistance. This paper extends effect of CuYO2+x upon solar   
energy conversion into chemical H2-evolution; the photoactivity was investigated 
elsewhere [7]. 
           
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
1. 2. Expérimental 
The end member CuYO2 was prepared by the usual ceramic route. An equimolar 
mixture of Cu2O and Y2O3 was homogenized in an agate mortar, colled, pressed into 
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Eg :  Band gap Energy 
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pellets (thickness 2 mm and diameter 13 mm) sealed in quartz tubes under dynamic 
vacuum (2 mbar), the reactions were completed after two thermal treatments at 940 
°C . Extra pure Y2O3 was fired at 600°C under vacu, just prior use. The oxides were 
handled in a dry box filled with argon because of their strong moisture. 
sensitivity.oxides CuYO2+x were prepared by heating CuYO2 pellets in a gold crucible 
for 16 hours at 380 °C under oxygen flow, a black oxide was than obtained labeled 
CUYTHER. For comparison purpose, a second method of oxidation involves a 
“Chimie Douce” process, 1 g of CuYO2 was put into an ice cooled 5N NaBrO 
solution (pH 12.5), than was allowed to react for 120 hours. The final product was 
isolated by filtration, washed with water and dried at 120 °C CUCHEM. The 
normality 5N was necessary to obtain a single phase lower, concentrations cause 
decomposition of CuYO2. The phases were identified by X-ray diffraction using a Cu 
KĮ radiation (Ȝ=0.154178 nm). The oxidation state of copper was determined by 
dissolving the oxides in HCl (6N) with KI excess, the liberated iodine was been 
titrated with 0.1 M S2O32- solution. Oxygen over stoichiometry was determined by 
thermal analysis (TGA) in a thermobalance (Setaram Setsys 16/18), 60 mg of oxide 
was put into an alumina crucible and the weight loss was recorded both in air (end 
products Y2O3 and Cu2O) and under H2/Ar (1/9) flow. 
 The photoactivity was performed in a double walled and small sized pyrex 
reactor (600 ml) described previously [8]. The process is thermosactivated and and 
the reactor was connected to a water bath whose temperature is regulated at 50 °C by 
a thermostat (Julabo) and placed in a standard position to maintain a constant light 
flue fro, run to run. The light source consists of three tungsten lamps (Osram), each of 
200 W, positioned symmetrically around the reactor, the flux intensity was measured 
with a light meter (Testo 545). The solutions of SO32- and S2-, buffered by addiution 
of HCl or KOH, were deoxygenated in advance by nitrogen bubbling for 35 minutes 
Solar Energy Conversion is confirmed by evolving H2, whose was positively 
identified by gas chromatography and determined volumetrically by water 
displacement due to the pressure developed inside the reactor.   
 
3.Results and discussion : 
 TGA of CuYO2 was performed under oxygen atmosphere to get the conditions 
of thermal oxidation (fig. 1), the weight gain starts at 300 °C and reaches a maximum 
at 420 °C corresponding to CuYO2.48 up to 550 °C, the mass vary very little and 
beyond 600 °C, the superoxide converts irreversibly to the stable green phase 
Cu2Y2O5. On the base of this result, CUYTHER was prepared by heating CuYO2 at 
380 °C for 16 hours under oxygen flow.  The X-ray pattern of the principal oxide 
CuYO2 is showed in fig. 2 and all picks are indexed are compatibles of those of 
ASTM. 
 The photoactivity over CuYO2+x can be understand in term of characteristic 
lengths. The fact CUYCHEM exhibits the best performance for solar energy 
conversion into H2-evolution (fig. 3). The net saturation of H2-evolution after about 
one hour for all oxides is ascribed to an increasing of the partial pressure of H2 which 
shift the potential of H2O/H2 couple potential catholically and it becomes less 
negative than CB.  
 
4.Conclusion : 
 New superoxides CuYO2+x having pseudodelafossite structure have been 
synthetized, characterized and applied for solar energy conversion into H2-evolution 
upon visible irradiation. CuYO2 served as starting material for both thermal and 
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chemical treatments. The oxides are thermally stable up to 500 °C above which, they 
convert irreversibly to the stable phase Cu2Y2O5 
 The black oxides classified as narrow band SC wer characterized 
photoelectrochemically and the best regarded as hopping p-type SC. 
 The flat band potentials lying between 0.17 and 0.26 eV, are located above the 
H2O/H2 level leading to a spontaneous H2-evolution. The best results are obtained 
with CUCHEM oxide at optimal conditions 50 °C, pH 13.7 and 0.1 M S2-. Other 
superoxides will be studier in the choice of other type transition metals as La, 
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